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Table 1. Signal characteristics of mechanical structures in
human body in CT and MR images.

CT MRI T1WI MRI T2WI
] 32 High Dark SI Dark
{(bone cortex) (HU 1000) (signal void) (signal void)
[ Low density Bright SI FSE: high
(bone medulla) SE: intermediate
ol JH zz.2 Low SI Dark SI
(ligament) (HU 50- 100)
=5 oA H =z 21.2.¢ Intermediate SI Intermediate SI
(muscle) (HU 50-100)
7 o Bz 220 Low SI Dark SI
(tendon) (HU 50-100)
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Fig. 2. Preprocessed images for easy image segmentation. From left,

inverted image, and edge enhanced image.

Fig. 1. Samples of preprocessed images. From the top left, source image, low-passed image, high-passed image, median filtered

image, and FFT image of the source image.
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Fig. 3. Image Segmentation of CT images by thresholding method.
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Fig. 7. Extraction of brain from head images by image
segmentation.

Fig. 6. Image segmentation

Fig. 8. 3D reconstruction of bone structure from head/neck CT images using image segmentation method.
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Feature Extraction and Image Segmentation of Mechanical Structures
from Human Medical Images

Dong-Soo Ho, Hyoung-Koo Lee, Sung-Hyun Kim, Do-ll Kim, Tae-Suk Suh,
Bo-Young Choe, In-Nyeong Kim*, and Jin-Hee Lee’

Department of Biomedical Engineering, Catholic University of Korea
*Department of Nuclear Medicine, Hanra Hospital, TIPS international co. Ltd

We tried to build human models based on medical images of live Korean, instead of using standard data of
human body structures. Characteristics of mechanical structures of human bodies were obtained from
medical images such as CT and MR images. For each constitutional part of mechanical structures CT
images were analyzed in terms of gray levels and MR images were analyzed in terms of pulse sequence.
Characteristic features of various mechanical structures were extracied from the analyses. Based on the
characteristics of each structuring element we performed image segmentation on CT and MR images. We
delineated bones, muscles, ligaments and tendons from CT and MR images using image segmentation or
manual drawing. For the image segmentation we compared the edge detection method, region growing
method and intensity threshold method and applied an optimal compound of these methods for the best
segmentation results. Segmented mechanical structures of the head/neck part were three dimensionally
reconstructed.

Key Words : Image segmentation, Edge detection, Region growing, Threshold method
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